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(57)Abstract: r ^ 
PROBLEM TO BE SOLVED: To provide a liquid crystal display device on r 
which a color filter with columnar spacers is mounted, which has 
satisfactory load resistant properties and in which display defects due to 
low temperature bubbling are hardly created. m 
SOLUTION: The load resistant properties are enhanced by using a 
plurality of columnar spacers 43 and 44~corresponding to one pixel of R, 
G or B and having heights different from each other, providing the 
plurality of columnar spacers on every other pixel and previously setting 
up the heights of respective spacers so that a spacer 4 having a smaller 
height also receives external load together with a spacer 3 having a 
larger height within the range of elastic deformation of the spacer 3 
having a larger height when the spacer 3 is contracted by the external 
load. Since contraction of a cell gap is absorbed by only the spacer 
having a larger height at low temperatures, the cell gap is contracted 
corresponding to the temperature and the display defect due to low 
temperature bubbling can be reduced. 
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1 

t 3 m£kikKmWT*& i Tv iWEX^— * lift 

< t & 2 mm<om i ©x-?— 9-&t>*MfB3i i ©x 

MIBfg 2©X-?— 9-<D«S^MIBJIS 1 OX"?— 

CW*«2] MiB^2©X-s— tHi, MIBJfl2<DX^ 
-WUBJB l OX-?— 9-©9MSE»IB»W**T?ffil8 



* < t 2 M^cDJg 1 ©fe«&tftMBJS 1 <Ofe® <t 0 fc 
K*tf{S^SB2©feW#J&«StiT:feiK MfBX^— 9 

©3ll©X-?— 9"fc, MIBIfl 

2ofijiatf*©±te«j«snfcMfBJB 1 ©x^— 9-# 

£ ft §18 2 ©X-?— 9- 1 frZ Mf£ S ti* flt&B 1 Xt± 

[W3fc®4] MIBJg 1 R?>*f?l2©X-^— 9"tt, ^g|5BE 
AteJ:SgJB*aOIS!& 1 OX-?- 9-#T*S^Sf»*a3 
fB«©®H«I^SB 0 

[W*^5] tufBI? l oaSOSSfciS^OPU^ft 

< 1 1, zmm<Dm 3 ©6»&tfsf? 4 ofii^jnT 

MIBX-?— -9-t± N H§fE^3©eiB;&a^©±fc:j& 
^5nr=^2 ©X-?— 9-#^6ft*JB 1 ©x-?— 9-fc, 

mmw, 4 (D&m&xf%<D±icBi&-ztifcmz& 2 ©x-? 

— 9-WJ; t) £>«£©{£<, ^Jg 3©X"*— 9-*ffr 5ftS« 2 

&3^Bo 

[W3<JS6] 1WME»l2feOFgS2<JDX^— fl«5EE 

±>ic i %%B*mzm 2 atfjn 3 ©x-?— D-tfT«w 
5 te«cD^sa^s« 0 

KSWOBIfflftBiiH] 
[0 0 0 1] 

fOTLTX-?— 9-%^-r-5^s^Btcwr-5o 

[0 0 0 2] 

S»tB0£0 5 fc^fo 0 5 (a) ttiBJRSri^tS 
H L fc fc t © * 5 - 7 ;l/ * a«©ti:£¥ SB r- & 3 . 

05 (b) , (c) it, wm<Dm<Dwmmx-x' ic® 

9feI3ffiI0f$D, 05 (b) «, 1 H^tc^iSS 



5 (c) 14S«X^— 9-%iH*te»JS*-^S»THJlS 

[0 0 0 3] H5fcO^TKlfit«i:, ^7Xlfil0 
1 , h y 1 0 2, Xh^^O*?- 

2 3, 1 2 4, 1 2 5, lT0J&»&ft*#a 
Mil 0 6, fittX-?— 9" 1 4 3, 1 4 4, 1 4 5, SB 

t, c FBstfaig-rs) 1 1 iw#e,n-5 0 

10 [0 0 0 4] CFSStll lfc^LTTFTS«13 
1 #SBB2*U T F T»R 1 3 1 fc«, #^Xg«, *g 
^M, TFT, Effu EAMVWgJ&gttTIr CI 
CT'ti, fSB&{fc©fci6fc0jj^£ISU *{CTFlSfi 
1 3 1 tLTV^o C Fifil 1 1 fcTF TSfi 1 3 1 

tvmicim&m 1 1 3*<»»*nso 

[0 0 0 5] #fC, ftttX-?— tf*<£fflLfcfE*©»B 

^m<om^(D^m^mto men. misfit*) i*© 

[0 0 0 6] C©«S«^K«tt. 0IJ^{f, 2 0 

°C©3g^T^«, 06 (a) (c^-TJ;^^, -y 
71 i «*^— l 2 3t:a«X-?— 9- 14 3*^ 
54«X^— 9-1 0 3teJ;DjftS«ti*o L^L, rSS 
A^±#LT, M^tf, 6 0°Cf;:ft3i:, 0 6 (b) 
3 tc, m&m 1 1 3 ©Ji^tc «}; t) -fe^-V -yy°T 1 tf-fe 
30 2 i:*^ < ft <3 , T F T»« 1 3 1 tftttt 

X-?— 9-1 4 3^6Kti, 
[0 0 0 7] Lfc^-r-T, SttX^— 9" 1 4 3 ^^jgflj L 
III»l^ftSt5i(Cil 07 (a) OJ;e. 
fc, i^i6S^X-?— 9- 1 4 3^EiLTfe^T, ^^-tr 
t 1 «T1) ^ftSct^fc-fe^+y^* 
W»LT43< Cfc*^Steft« 0 CCDi^^-r^fc, A 
ifl^ 6 0°c) fcMJiei i 3ffl»aL-fe;l/* 

ty^t 2 < fts fcffiffisnr^fcattx-?- 

+>- 1 4 3*gWtaE»»cJ:5#3BU 07 (b) <D«t3 
40 tC, ffi^g 1 1 3 ®#3S*a«X^— ^ 1 4 3 ©3£'|4g 

[0 0 0 8] ifcfc:, B8tfi«^- 9"##*^— 7-f 

To 08 (a) , (b) «, HfSSfcD l*(Dft«X^ 

-- 09 (a) , (b) «, a«x^;- 

[0 0 0 9] MS^SrffiS, ixfi - 2 0°Cfc-r3 i:, 
08 (a) it (b) fC, 09 (a) It (b) eD<fcdfc^ 

^t-rso m&i&Tic^^m&mi 1 3©#a^iR^g-r^ 

50 ^jfc, S«X-?— 9-^T F Til 1 3 1 *fl> Lj&T^^ 



(3) 4$M 2 0 0 3 - 8 4 2 8 9 

3 4 

£-f3*\ 08 (a) , (b) (OmmmrcK) l#<OStf **^«%iaL»<3S:*i:V^'5H)B*^i;T^ 

x^— 9-*«»t^#fifiT?tt, 1 3 <o«c«3^xDaa fc„ 

■?5tJ<Dj3l)\ fittX^— 9" 1 4 3*«T F T«R 1 3 1 CO 0 1 7] *»W©g»t4, W IWMWtt #A < , 

3rw7t>\ fgmiC&ZtL UOfefilU 2 k&S„ X-^— 7P^»«0}ftJR3S^6ll*a« 

[0 0 10]-^ 09 (a), (b) ©£5{C, Stt fSCfcfcfcSo 

x-?— 3 2fcfa^fc«5tT?tt s &&%4&a co o 1 8] 

-9-1 4 3, 1 4 4, 1 4 5*<TFT»«1 3 1 £#Ug fcfc, 2 &©*g*fft-#-3g«©? ^ H 1 ©»£©3iaK 

l*WL5«-A©^««atJ|«i 1 3cD^^iR^-T^±» 0*S* t »^<EB*tifeJB2 0||«i:, MfBSH 1 K 

stfffiitT'MtLt^^ii:, m&mjmwom k2«s©jgi©x^-+rstfM§ajgi©x-?--9-j:') 

^aoRHtas («t> cogs** risasgaj t fei«?^fgv^2c»x^— 9-*^«i^sti, Miasg2© 

[ooii] mc, mi o, i lfctt^x^— vtt&m t>iG6<j&f$.tE4nx^%c t*mmfrz 0 xarnvma 

20 [0 0 1 9] -?&t>%, HUfHJg2<£)X^— 9"tt, MfBIg 

[00 12] 010 (a) (i, a#X^— 9" 14 3©* 2©X^— 9"^MfB^ 1 ©X^S— ^O^&^mmW^S 

^■OMiiat'SSo [0 0 2 0] S3fB^ 1 ©S«©Sl®J;:;g2©S3a: 

[0013] cftfc^&ismtffrfrsi:, 010 (b) S^a<fcfe2«H©^i<De«Stf|MHaBiofe»J: 

©<fc3K. 6ttx^-ifH3tf±f<^L (ffiteg Dt>i«?^ffiv^2OfeS*^^StiTfe0, MfBX^ 

, ^^fM9J*PW©-fe^+ L 1 cfc t> — MfBIg 1 Oft«atf j eflD±»c»fi8*nfeBfS© 

feg^L2}:%5 0 *©&^#»a*nT*», 010 «£©Jgl ©X-?— 9-#^£&3|g 1 ©X-?— 9"i:, M 

( c ) ©J; 5 teSttX^— 9- 1 4 3 ^©flcSKcM^ C mm 2 <DfeS&t?*©±te^Stlft«WHJB 1 OX^- 

affLo^tift^iT-SE<4!), ^y^A^JcfcS 30 &£>*fg 2©X^-mi, ttS5EE2j»cJ:S£«*Mia!S 1 

[ooi4]-7j, 01 i (a) icg^nsi^c a [0021] ££fc, mum i ©»*©«Bf;:?g£©ii!i 

ttX^— 9-1 4 3, 1 4 4, 1 4 5^7-7^^1 U'M< tfe2ll©l3«SlMS4 0eiA« 

2 3, 1 2 4, 1 2 5©±fc^tl^tl^Lfc*&, ffi StlTfeD, MIHX^— 9"«, MIESI 3 ©feBatP?-© 

^«^»Bfc^»«aA^^3 k, 010 (b) ©J;? ±t*«fnfe» 2 ©X^— tf-ttfrS&SSS 1 ©X^- 

S«X^— 9-1 4 3, 1 4 4, 1 4 5#/Jva?<gJB 9"t, MfBJg 4 ©^&D*^©±fCjft0c2?*lfcSCfBJg 2 

■TS (WttXJg) □ ^©^M^fi?^nSi:, 01 0 ©X^— 9"^J;5 t«?©fgv^3 ©X^— 

(c) ©J;d(c, SttX-^— 9-tt7C©ttl8fc:BSSfe«>, S^2©X^— 9-fcfr£«/jgSti, sufBJfl 1 Stflg 2 © 

^-y^A^tCcfc^a^m^fg^L^^o X^— 9-«, ^«Pffi7J{cjc«^%Mia^2RZ>*^3© 

[0015] 40 x^— twesstt*. 

[»W*^BttL*3fc-r«l»B] «±©«fe5»i:s -»W [00 2 2] 

Kll&^&aa. SttX^-tf fctfWS ^SMfffifc: ^«*H 1 *#j!8LT»iiWf «o 01 (a) 

kf d«Ptt^*Sfei6, SttX^— SWfc*-T¥S0T'35^, 01 (b) «, 01 (a) Ic 

[0 0 2 3] S-f, ^9XSS 1 ±U:tt C r Xtt«ffi*» 

[0 0 16] -T*t>-5, BlSSW14*iRi±5^«fc4&fc 6**^y^vhy^X2*^dcSti, =t<D±.lcmM 

X^-9-agSrH^-r k, fg?Mc^-fe;I/©-{r;l/^ ^SiMffl^TR G B<DXh7^^*7-7^;^ 

y^»S^OlRtt»CjSi;fel|5aiS««ta*4<*«^ 50 2 3 , 2 4 , 2 5««»ril«n*o «^T, 



(4) #112 003-8 4 2 8 9 

5 6 

*2 3s 2 4, 2 5*Iotl TOl6»(£Jn, * T?s ffiiBSHa* , «»I4'k:^i;*^. 

e»{c*^-7^;I/^2 3, 2 4±te«Bfce©8lB7' , *U [0 03 0] *fc. H4»bt4, gftX'*— ? 4 3 09M£ 

/mrw»»64*ttttx^— 9-4 3, 4 4«»*n j en» gf&fiure, «ttx^— 9-4 3#h<k9fc*£fciRi§£ 

$£*l£ 0 «&{Cs ftttX^— 9-4 3s 4 4^rffloTSH ftttX^— frttflHHEJR fe L < 

^!6«?n5o -T§ 0 fl^Ts T F T»«2 OtfBBfcBttfcfcSfc, 

[00 2 4] C©^, tt«X^(J77^Yh'J SttX^-9"4 3jWB*fcSISMte, SttX^— 9 4 4 

^X2<t>±{cJ£/££*i. c©BBBB®»#n O^fcjcti^S^SMiS^-a-S^Tb^So 

7°#{cMffi©±T73ft{c£3#7— 7^/1/* 2 3s 24 [0 0 3 1 ] 0»*fcfs -feJl/sp+v^flU. O/zmte&S 

0±"FOH*iaUcBB*n*^-y^vhU^x±teffi *3fc»ftBjj*BB*BBU B 1 <DX^— 9 3 #s -tr 
Wt^^olcB^tl^o 10 ;l/^+>y7 p CD/P?0 1 0%^-cOO. 4 /i m J: t> feTC^* 

coo2 5] *mttomtnts a«x^— 9-4 3, 44 wmmB*&wct% &&&&&& $m&&i&ic&&? 

©BSttHUT*, SttX-?— 9-4 3s 4 4 ©H±g&©ift 5tt5„ d<DB£\ d, h©M«tt. d<h = 0. 4 

J^7-7^;l/^2 3, 2 4©^0StC<fcoT©PgW MmtaS. SfoT, Jg 1 OX^- 93©i££=4. 0 

tcBte-rso mfomat, mtnmm*m&-tti&, t> /im>i2©x^-*4ff)Sis>3. e^mt.^iis 

^-^^^feijfc^g^THCs /J^-T^l'*©!^? 2>Wi7.-p«fc7{c?il2©X^-- 9-4*<Jfc4g£*U5 0 

*«*Te«X^— 9-OSJS*IWrs C tfWB-p* [00 3 2] &fcs 0 3 tt^HflSJ&BOX^— 9©C F 

3o C<DBBBB"Ptt, *7-7-fW2 3?:A7-7 »S 1 O±T'©geB£7Kr¥ffi0T*&Ds 03 (a) > 

*>\s*24 i5feff<MU ttttX^— 9-4 3s 44 (b) fc^^Ts VXgti R G B^fC^TfetlS 1 MM 

imV&Z i:LT(/^o tfcoTs *7-7-f;W2 3t *t^Ls OBJtiX^— 

tt#X-?— 9-4 3 fcT?JB 1 ©X-?-9-3s 20 3 C 

^ 2 4 i:ft«X^-t 4 4 2 OX^-t 4 « [OO33]03{is 1 Iffeffci2tStttttX^ 

u x^3tfx^4j:H*7-7^w2 3 — v-ttmwmmicmwhrcm c«Ts i/2iifcg 

k*7-7>fW 2 4 fc©SW|g#;EttK< JBfiKStl fH) T'ifcSs Motifs Hits 1 1 OtetiB 1 cDX-S-9-* 

BBSLs H*l 1 0<D^4673|olfcPS'r^s BBl 1 

[0 0 2 6] |2tt *S«l0g»©*7-7^^*ffl Is 1 1 2s 1 1 3s 11 4 lc$>m 2 {C^-TSttX^- 

^TflBIUfcBB-feJWcfctfS, CFSfil 0©ft:|*X 9-^rieS-r-5 0 *fes BB-^BB&BaJWttOEBTfc 

■^-•9-4 3s 4 4 fc»|Sj-T«T FTS«2 0 fc©ffi«H 1 ^OB*t#jSt4*7-7-f ;l/*Ol 

[0 0 2 7] SttX^-9-«s T F T««2 0*^ffi* [0 0 3 4] £fcs e#X^--9-©B±Bffia*3«Bpr 

Sl7/fcfc#{Cs $-rs*>Kf(0^v^l©X^--9-3Oa 30 ^cttciOs ttttX^-9-OBEBSBiS^W^-rstDi: 

ttX-v— 9- 4 3*' T F TKS 2 0 0 tein*. etifeBBfc Bft&B&J&BS C 3^B^B?UffiB 

ctt)^»-rs<fc5fcf^ia*nSo £fcs ettx^— 9- {b©fej&a*x^— 9-©EB«jt©**WB-ra«i:L 

tis ^o«fc5**fF*»fef*r»T«^*nTv^i:-r tbublti^o 

5« -T^^s W+y7**i4. 0/tm©i^g [0 0 3 5] *ft-fe7l/*»W-r«±T?tt. tS£*BT?WW 

(0 1 0%ft<D0. 4 MmJ:Dfe*£&iBa8SJB*gw-fc fro rflBBB'\(DB2j &3fctaB*.fcX^-- 9"Stf^ 

tzicwfetem^m-tmBictm-tZo -&mt*z>t>\ *mmBm*m^ti&msi£ t> *>Bn/c 

[0 0 2 8] £ &»«:B4*«fcB**-r B 1 OX^- Sit T-S'yfcWr**'*— fr*B3 C fc#T*#3 0 

9-3 k»2OX^-*4©K*<0a^*d tnt d [0 0 3 6] fJS:t)-6, X^— 9-OffittBBSteBig* 

{is Bfifr£Bfflx M*fc?s 2 0t*5-2 01Cfc4« 40 -OWZCtiC*.*)^ fB^B#fc^;l/^>y:/tf;ft£©;B;t^ 

[0 0 29] COi^CLT^ml WffifrZI&m^O *fei;ii<*« 0 

IMtffe^tt, ■b;^+y7 r ©lRttA^ttttX^- [0 0 3 7] £fcs «2<0X^4Ol?^ B 1 © 

9-4 3 OBtta^ffilf rtoi6ailo»"PBiR-p* * 0 9J«E> x^-9" 3 #<Bte£BBHrt©BJ&*BW-fc i: i*{cB 1 

BB*fn«x tt«X^— 9-4 3{ciPK.Ts tt«X-?- OX^-" y-Sfc^tcWB^^MW-PfrSB^fcLTVSfe 

9-4 4 ff-b^-v ^©iKli{c^fen{f s -tr^-v >y ^ 46. ^B^B^B^n* t. mi OX^-9" 3 ^l7T?-fe 

OiDOB^-^aJiJiff Lft <&Ds (BBSSa<OfeB*«^ -y 7°^»^-T § ctm^o 

u*av. a«x-?-9-4 4tiTFTS«2o oo^tc [0038] m^-tjvDmnm^m^m^kmT^rc 

^t>SCi;*^l/^J;5{cX^— 9-Oiait*^tiT^§(D 50 46{c, X-x-9-A' ; ^ilI*{c^iSLTgaB?tlfc«-&cD^ 



7 

mis ? (ciBB * n^^o^-tr frcoitffiw&m 

0. 5 t&Za 

[0039] m&izti'Vi&m&m&ic'o^Ti*, »bt» 

[0 0 4 0] S^T> BSBasBBOX'*— 9-fcB3*£ 
ti*W#ffi&S#, X^— 9-**£Bigf<:*ffSLTffiB£ 10 

BUSTED, fflaa^eatt*«x^— 1 h^^^bbb 
* tifc«*©tiae*o»««^at« t iwi^o«jjvF&^# 

f?teEB?*u l BBSfcDteBffi 2 ^X'*— 

a. 

[0 0 4 1] 4*, 980»«^-**lffll5O3ft 
£Tfc04 (b) 0<fc?{;:, BUSaroSttX'*— 
3*EIU ^aflWB**«-ftl:*te3*©X^— 9"? 20 
BB*#ffiU iKSiSfc&iBfeii^x^— 

<D«fc 3 %fltJ$OX^— -9-%, 0 3 CO «fc 5 fc, l HiS*5€? 
fcBBLfcfc-rtUf, 1 HfitSfc 0 1 *©X^- 9"«rW 
f § ttMM^Bt^B^TBimUtidt 3 Bfc * 0 , ffi 
iSSHSttfeX^— 1 B**f?teEBSti;te»&OX 

^— vm&ttm? % b&obji&ct&b t mmvmk^ 
BBswsn*. 

[0042] ar&ic, ^mmmmmio^mmtLr, 

04 (c) <D«fc 3 tc, ^-5— 7-f;l/^©iS?^:JS3^.Ttt 30 
#X^— 9-<DBS*B*T*k *£B&tt£B&&&£ 

[0 0 4 3] «±©*Ste, ^SBBfcJctlfcf, 

BBB^BBOBBtf nTB i: a a o 

[0 0 4 4] 

[580JiO$jJII] ±3zgO<fc 4&B0ftA&j*&Bfc 
cfctXti", KGB lHS(c»gLTW<DfittX^- 9" 40 

i B«**o«i^?aa*©attx^-"9-*« 

#Bfc«fc t) iRHS Lfc t: f? fcBfi^^OX^— 9-#3$teBjg 
*^*EHrtTffiv\£OX^-tffe#tett»BB*SW-* 



(5) BB 2 0 0 3 - 8 4 2 8 9 

8 

* ^ i. r> te*X^— **^*6|»e LTfe<«ifcfc:j: 
OX'*— U-o*T-fe;P^-v y :/©iRB*»iR"rs<0"P* 

[01] *mi<ommmm<Dm&mmw<D-t3<7-7 * 

[02] *&B0&BBtt0BA&a*gB<DtfBB-?& 

So 

[03] #?8B©B«BB©»liBjjMBfiO;&^— 7* 
;l/^SSteEB-r 5X^— 9-tDv >y 7°-pfea 0 
[04] *£I8QBBB£0£^0B£&ct£BQ:*; 
7-7^/l>*BB©¥ffiBRtfWffiBT?fcSo 
[0 5] '&&<Dm&m^m<D%^-y^;]s#Mfa<D¥ 
BHR B AB^StBOBBBT*« « . 
[06] fE#©B*B^fi*1ft»**6BBfc:L;fcfct? 
©Bfc©a*y*^-rw®BT?fc3o 
[07] ■t;l;3 !: vv-?<D^tlc£%i&7jkJF&%:ffi±-?2> 

«jto!!e*©BSB^BB*«a^ feiasate L & t 

BffcOB? * jjsf WBBT? £> 5 „ 
[08] &Rx^-?tt«*9— 7^;l/*$ftHl,fett 
3fc©BBB*Bfi©«BBOB»%SS"r»ffiBT?;&S. 

[09] tt«x^-**BJf»bTWw»tt*awkbfcfie 
*©BiiBiSBB©BBB©Bi&** , rwffiB-T**So 
[01 o] attx-?— y-f^^mmLtc 

a&fcOBH^SBjWB^ttTX^— 9-^BBfcB 

[011] tt^^#f*7-7-f^©fitt7^ 
— ^%B^f> Lfefl£*o»5Bj^B#ffiB*»tt;te fc * 
oaff**fffiiiiBn?J6«, 
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